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Description 

TECHNICAL FIELD 

This invention relates to an endovascular graft hav- s 
ing bifurcation. 

BACKGROUND OF THE INVENTION 

In U.S. Patent No. 4,617,932 there is disclosed a io 
bifurcated graft which has two legs with one leg being 
longer than the other leg. There is also disclosed a 
device and a method for inserting the graft into an 
artery. However, there, is a need for an improved 
endovascular bifurcated graft and an apparatus and a is 
method for deploying the same. 

Likewise in EP-A-0,461 ,791 (a state of the art doc- 
ument according to Art. 54(3) EPC) there is disclosed a 
bifurcated graft which, in one particular embodiment, 
has two legs, both of which are provided, prior to 20 
emplacement, with means for securing the legs within 
the iliac arteries. In another embodiment, neither leg is 
provided with securing means. 

In general, it is an object of the present invention to 
provide an endovascular graft having bifurcation and an 25 
apparatus and a method for deploying the same which 
makes it possible to secure the graft firmly in place tra- 
versing the aortic bifurcation with an apparatus and 
method which facilitates rapid deployment and place- 
ment of the same. so 

Another object of the invention is to provide a graft 
of the above character which has a body portion that 
can be firmly fixed in place in this aorta and has legs 
which can be firmly fixed in place in the iliac arteries. 

Another object of the invention is to provide an 35 
apparatus which is relatively simple in construction and 
which greatly facilitates placement of the graft. 

Another object of the invention is to provide a 
method of the above character which is relatively simple 
and error free. 40 

According to the present invention there is provided 
an endovascular graft for intraluminal placement proxi- 
mate the aortic bifurcation of a patient to repair an aortic 
aneurysm, the graft comprising: a main tubular body; 
first and second tubular legs joined to the main tubular 45 
body in a bifurcation, the main tubular body and the first 
and second tubular legs being formed of a flexible, sur- 
gically implantable material and having respective first, 
second and third openings therein in communication 
with each other; and first expandable attachment so 
means secured to the main tubular body adjacent the 
first opening, characterised in that prior to said intralu- 
minal placement the graft comprises only one further 
expandable attachment means secured to the first tubu- 
lar leg adjacent the second opening. ss 

Additional features of the invention will appear from 
the following description in which the preferred embodi- 
ments are set forth in detail in conjunction with the 


accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a plan view of the apparatus for 
deploying an endovascular graft having a bifurcation of 
the present invention in which the graft is disposed 
within the capsule ready for deployment. 

FIGURE 2 is a cross-sectional view taken along the 
line 2-2 of Figure 1. 

FIGURE 3 is an enlarged cross-sectional view 
showing the sliding seal assembly utilized in the device 
shown in Figure 1 . 

FIGURE 4 is an enlarged perspective view of a graft 
having a bifurcation incorporating the present invention. 

FIGURE 5 is an enlarged schematic view of the 
capsule showing the manner in which the graft having 
bifurcation is stored therein for deployment. 

FIGURE 6 is an elevational view partially in cross 
section of a minor deployment device utilized as a part 
of the apparatus for deploying the graft of the present 
invention. 

FIGURE 7 is an elevational view partially in cross 
section of the balloon dilatation catheter utilized in the 
minor deployment device shown in Figure 6. 

FIGURE 8 is a perspective view of the hook assem- 
bly forming a part of the minor deployment device 
shown in Figure 6 to be utilized with the graft shown in 
Figure 4. 

FIGURES 9-19 are diagrams showing the method 
and apparatus utilized in deploying the graft of the 
present invention. 

DETAILED DESCRIPTION 

In general, the present invention provides a graft 
having a bifurcation for repairing an aneurysm in the 
aorta extending to or beyond the aortic bifurcation in a 
patient comprising a main tubular body and first and 
second tubular legs joined to said main body in a bifur- 
cation. The main body and the legs are formed of a flex- 
ible surgically implantable material. The main body and 
the first and second legs each have an opening therein 
in communication with the other openings. Expandable 
spring attachment means is secured to the main body 
adjacent the opening in the main body Additional spring 
attachment means is secured only to the first leg adja- 
cent the opening in that leg. The major deployment 
device comprises a capsule catheter and a balloon 
catheter. The capsule catheter comprises a flexible , 
elongate tubular member having proximal and distal 
extremities. A capsule is mounted on the distal extrem- 
ity of the flexible elongate tubular member and has an 
open end. A graft is disposed within the capsule. The 
balloon catheter comprises a flexible elongate tubular 
member having proximal and distal extremities. A bal- 
loon is secured to the distal extremity of the flexible 
elongate tubular member of the balloon catheter. The 
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flexible elongate tubular member of the balloon catheter 
extends through the graft and through the capsule in 
which the graft is disposed and through the flexible elon- 
gated tubular member of the capsule catheter. Reten- 
tion means is carried by the flexible elongate tubular 5 
member of the balloon catheter and engages the graft. 
A control mechanism is provided and has a handle por- 
tion adapted to be grasped by a human hand and has 
first and second parts movable relative to each other. 
Means is provided for securing the flexible elongate w 
tubular member of the capsule catheter to the first part. 
The flexible elongate tubular member of the balloon 
catheter extends through the first part and through the 
control mechanism. Means is carried by the control 
mechanism for causing movement of the first part with 75 
respect to the second part to thereby cause the capsule 
to be withdrawn from over the graft and permitting the 
retention means to retain the graft in position so that it is 
ejected from the capsule as the first part is moved rela- 
tive to the second part. 20 

The method for deploying a graft having bifurcation 
with a main body and first and second legs for deploy- 
ment across the aortic bifurcation and into the first and 
second iliac arteries of a patient to repair an aneurysm 
therein comprises folding one of the legs of the graft so 25 
it lies substantially parallel to the main body of the graft, 
introducing the graft through the femoral artery until the. 
distal portion of the graft is disposed proximal of the aor- 
tic aneurysm, securing the proximal extremity of the 
graft with the other leg of the graft being disposed in the 30 
first iliac artery, pulling down the folded over leg into the 
second iliac artery securing the distal extremity of the 
first leg of the graft in the first iliac artery and thereafter 
securing the second leg of the graft in the second iliac 
artery. 35 

The apparatus for deploying a graft 20 having a 
bifurcation of the present invention consists of a major 
deployment device 21 which is shown particularly in 
-Figure 1 and a minor deployment device 22 which is 
shown in Figure 6. The major deployment device 21 40 
incorporates a capsule catheter 26 which is very similar 
to a capsule catheter disclosed in co-pending Applica- 
tion EP-A-0 466 518. As disclosed therein, the capsule 
catheter 26 is provided with a flexible elongated tubular 
member 27 formed of a plastic which is loaded with a 45 
radiopaque material so that it will be visible under X- 
rays. An inner liner 28 of lubricous material is disposed 
within the tubular member 27. A flexible capsule 31 is 
secured to the distal extremity of the tubular member 
27. The capsule can have a length ranging from 10-40 so 
centimeters and a diameter ranging from 6-9 millime- 
ters. 

A control mechanism 36 is secured to the proximal 
extremity of the tubular member 27. The control mecha- 
nism 36 is provided with a multipart housing 37, a por- 55 
tion of which serves as a handle adapted to be engaged 
by the adult human hand. The housing 37 is formed in 
two parts 37a and 37b of a suitable material such as 


plastic. The part 37a serves as a cylindrical pinion hous- 
ing which has a longitudinally extending bore 39 formed 
therein opening through one end thereof. A smaller bore 
41 is provided in the pinion housing 37a and extends 
axially thereof and opens into the bore 39. The part 37b 
is secured to the part 37a by suitable means such as 
ultrasonic bonding. The part 37b serves as a rack hous- 
ing. A generally cylindrical rack member 42 is slideably 
mounted in the bore 39. Means is provided for causing 
relative movement between the rack member 42 and 
the pinion housing 37a and consists of a rack and pinion 
assembly 43. The rack and pinion assembly 43 consists 
of a rack 44 which is mounted in a flat 46 provided on 
the rack member 42. The rack 44 is engaged by a pinion 
47 mounted on a shaft 48. The shaft 48 extends through 
the pinion housing 37a and is provided with an enlarge- 
ment 48a on one end. A knob 49 is mounted on the 
other end of the shaft 48 and is provided for rotating the 
shaft 48 by fingers of one hand of the operator. The 
other hand of the operator holds the control mechanism 
36. 

A detent assembly 51 is provided for permitting 
step-by-step rotation of the knob 49 in one direction but 
preventing rotation in an opposite direction. The detent 
assembly 51 consists of a plastic cylindrical housing 52 
mounted in the wall of part 37a and has a plunger 53 
slideably mounted therein which is yieldabJy urged in a 
direction towards the knob 49 by a coil spring 54. The 
plunger 53 serves as a detent which is adapted to 
engage the circumferential ly spaced notches 56 pro- 
vided in the knob 49. The notches 56 are shaped so that 
the knob 49 can only be rotated in one direction and not 
in the other direction. 

The distal extremity of the rack housing 37b is pro- 
vided with a bore 61 (see Figure 3) which opens through 
the distal extremity of the same. A smaller bore 62 is 
provided within the rack member 42 and extends axially 
of the bore 61 and opens into the bore 61 and also 
opens through the proximal extremity of the rack mem- 
ber 42. A sliding seal housing 63 is provided within the 
bore 61 and is secured therein by suitable means such 
as an adhesive. The housing 63 is provided with a bore 
64 which opens through the proximal extremity of the 
housing 63 and a smaller bore 66 extending axially of 
the bore 64 and opening into the bore 64 and opening 
through the distal extremity of the housing 63. The slid- 
ing seal housing 63 is provided with an annular recess 
67 on its distal extremity which is adapted to receive the 
proximal extremity of the flexible elongate member 27 
and is bonded thereto by suitable means such as an 
adhesive. 

The major deployment device 21 also includes a 
balloon catheter assembly 71 of the type disclosed in 
EP-A-0,466,518 and which includes a flexible elongate 
tubular member in the form of a balloon catheter shaft 
72 having a single lumen therein and formed of a suita- 
ble material such as irradiated polyethylene tubing. A 
separate balloon 74 is secured to the distal extremity of 
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the balloon catheter shaft 72 and is formed of a suitable 
material such as polyethylene. The balloon catheter 
shaft 72 can have a suitable outside diameter such as 
.050" (1.27 mm) and extend into a metal hypo tube 76 
formed of a suitable material such as stainless steel 
having a suitable outside diameter, for example .062" 
(1.57 mm). The metal tube 76 extends into the inner 
liner 28 and extends into the bore 66 of the sliding seal 
housing 63 and into the bore 64 where it engages a pair 
of the spaced-apart cylindrical numbers 77 and 78 
formed of a suitable material such as polycarbonate and 
a pair of spaced-apart silicone O-rings 79 and 81 , all of 
which are disposed within the bore 64 to form sliding 
seals. These sliding seals formed by the cylindrical 
members 77 and 78 in conjunction with the O-rings 79 
and 81 serve to prevent body fluids from coming into 
contact with operating parts of the control mechanism 
36 as for example, the rack pinion assembly 43. The 
stainless steel hypo tube 76 extends rearwardly towards 
the proximal extremity through the passage 62 of the 
rack member 42 and into the bore 41 of the pinion hous- 
ing 37a. A collet 82 is provided on the proximal extrem- 
ity of the pinion housing 37a. Means is provided for 
permitting free rotational movement of the hypo tube 76 
in a fixed longitudinal position and consists of a collet 
housing 83 having a threaded split cylindrical protrusion 
83a with a collet cover 84 threaded thereon. The collet 
cover 84 has a hole 85 therein through which the hypo 
tube 76 passes. The collet housing 83 is rotatably 
mounted by an isolation ball bearing assembly 86 on a 
base 87 provided on the housing part 37a. When the 
collet cover 84 is rotated in one direction, the collet 
housing protrusion 83a is permitted to move to its nor- 
mally open position to permit the collet 82 to open allow- 
ing the tube 76 to pass therethrough. When the collet 
cover 84 is rotated in an opposite direction it will close 
the housing protrusion 83a and lock the collet 82 onto 
the tube 76. A Luer-type fitting 88 is mounted on the 
proximal extremity of the hypo tube 76. 

A pusher wire 89 of a suitable material such as 
stainless steel and of a suitable diameter as, for exam- 
ple, .018" (0.46mm) is disposed within the balloon cath- 
eter shaft 72 and extends the length thereof. The 
proximal extremity 89a of the pusher wire 89 is secured 
in a fixed position to the luer fitting 88 in a suitable man- 
ner such as by embedding in the wall of the fitting 88 as 
shown in Figure 1 . The pusher wire 89 extends through 
the lumen of the balloon catheter shaft 72 into the bal- 
loon 74 where it is fastened in a fixed position in the dis- 
tal extremity of the balloon 74. A flexible, pre-shaped 
spring-like guide wire 91 is secured to the distal extrem- 
ity of the balloon 74 by use of a plug 92 which also 
receives the distal extremity of the pusher wire 89. 

Means is provided as a part of the control mecha- 
nism 36 for supplying liquids for injection into the cap- 
sule 31 and consists of a fitting 96 (see Figure 3) which 
is mounted in the rack member 42 and which is provided 
with a bore 97 in communication with the bore 66. A 


flexible tube 99 is connected to the fitting 96 and is pro- 
vided with a Luer-type fitting 101 having a stop cock 1 02 
therein. The rack housing or cover 37b is provided with 
a slot 103 through which the tube 99 extends and can 

5 move longitudinally during rectilinear movement of the 
rack member 42. 

A stabilization button 106 is mounted on the balloon 
catheter shaft 72 in a fixed position spaced a predeter- 
mined distance from the proximal extremity of the bal- 

io loon 74 as for example, a distance of 5-10 centimeters. 
A pair of spaced-apart radiopaque markers 107 in the 
form of platinum bands are provided on the balloon 
catheter shaft 72 within the balloon 74. 

The endovascular graft 20 having a bifurcation is 

75 shown in Figure 4. The graft 20 has many characteris- 
tics which are similar to the expandable intraluminal 
vascular graft disclosed in EP-A-0,466.518. However, 
graft 20 differs significantly from the graft disclosed 
therein in that it is provided with a bifurcation as herein- 

20 after described. The graft 20 is an expandable intralumi- 
nal vascular graft which is provided with a main 
deformable cylindrical body 1 1 2 having an open end 
113. The body 112 is provided with a bifurcation or 
crotch 114 at the other end which opens into first and 

25 second legs 116 and 117, having open ends 1 18 and 
119 generally opposite the open end 113. Continuous 
walls form the body 112 and the legs 116 and 117 and 
are woven of surgically implantable material such as 
Dacron™-type fiber. One material found to be particu- 

30 larly satisfactory is a USCI DeBakey soft woven 
Dacron™ vascular prosthesis. The main body 112 can 
have a length ranging from 5 to 30 centimeters with 
each of the legs having a length ranging from 2 to 15 
centimeters. The body 112 can have a maximum 

35 expandable diameter ranging from 12 to 30 millimeters 
whereas the legs 116 and 117 can have maximum 
diameters ranging from 6 to 12 millimeters. 

Radiopaque markers 121 are provided on the main 
body 112 and also on the legs 116 and 1 1 7 and can be 

40 formed of a suitable material such as lengths of plati- 
num wire secured to the fabric of the graft by suitable 
means such as Dacron sutures. 

Expandable spring attachment means 126 is 
secured to the expandable main body adjacent the 

45 opening 113. Also expandable spring attachment 
means 127 is secured to the first leg 1 16 adjacent the 
opening 118. These expandable spring attachment 
means 126 and 127 serve as anchoring means for 
securing the graft 20 to vessel wall in which the graft 20 

so is disposed. The expandable spring attachment means 
1 26 is constructed in a manner similar to that described 
in EP-A-0, 466,51 8 and serves to yieldably urge the 
opening 1 13 in the main body 1 12 from an initial com- 
pressed or collapsed position to a subsequent 

55 expanded position. Similarly, the expandable spring 
attachment means 127 serves to yieldably urge the 
open end 118 from an initial compressed or collapsed 
position to a subsequent expanded position. As 
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explained in EP-A-0.466,518, the expandable spring 
attachment means 1 26 and 1 27 are formed of a plurality 
of vees 131 with the apices 132 being formed with heli- 
cal coil springs 133 to yieldably urge the legs 134 and 
136 of each of the vees 131 outwardly in directions in 5 
the planes in which the vees lie. As disclosed in EP-A- 
0,466,518, the apices 133 lie in three longitudinally 
spaced-apart parallel planes extending transversely of 
the axis of the expandable spring attachment means in 
which the first plane is disposed internally of the open w 
end and the second plane lies in a position which is 
external of but in close proximity to the open end and 
the third plane is spaced a substantial distance beyond 
the open end. 

Hook-like elements 141 are provided at the apices 15 
132 which are disposed beyond the open end 113 for 
the attachment means 126 and the open end 1 1 8 for the 
attachment means 127. The hook-like elements 141 are 
bonded to the legs 136 of the vees 131 by suitable 
means such as welding. The hook-like elements 141 20 
have hooks 142 which are of a length which is sufficient 
to penetrate into the vessel wall and slightly beyond the 
vessel wall in which the graft is to be placed. The 
expandable spring attachment means 126 and 127 are 
secured to the graft by Dacron™ polyester suture mate- 25 
rial 144 as shown particularly in Figure 4. 

A pull line 146 is secured to the leg 1 1 7 in a region 
which is closely approximate the end of the leg 1 1 7 at 
the opening 119. The pull line can be formed of a suita- 
ble material such as Nylon™ having a diameter from 30 
.005*X).010 M (0.13-0.25 mm) The pull line 146 is contin- 
uous and extends through small holes 147 provided in 
the material forming the graft 20. The pull line 146 which 
is doubled over onto itself and has a doubted-over 
length of approximately 40-60 centimeters with the ends 35 
of the pull line 146 being tied together in a knot 148. A 
lead tube 151 with a lumen 152 is positioned over the 
pull line 146 so it is adjacent the leg 1 17. The lead tube 
151 is necked down at 153 by suitable means such as 
by heat in a region distal of the knot 148 (see Figure 4) 40 
so that the lead tube 151 is retained on the pull line 146. 
A cutout 1 54 is provided in the lead tube 1 51 proximal of 
the knot 148. 

The balloon catheter assembly 71 is disposed 
within the capsule 31 in a manner also shown in Figure 45 
5 in which the balloon tube or shaft 72 extends coaxially 
of the main body of the graft 1 1 2 coaxially of the first leg 
116. The stabilization button 106 is preferably disposed 
within the graft in a position which is just proximal of the 
bifurcation or crotch 1 14. By positioning the pusher but- so 
ton 106 where shown in Figure 5, it is near to the major 
portion of the material forming the graft 20 which is 
folded up within the capsule 31. This is desirable 
because the mass of material provided in that region of 
the capsule facilitates pushing the graft 20 out of the ss 
capsule as hereinafter described. 

The minor deployment device 22 as particularly 
shown in Figure 6 consists of a capsule catheter 161 . a 


balloon catheter 162 and a separate expandable spring 
attachment means 163. The separate balloon catheter 
162 is shown in greater detail in Figure 7 and the sepa- 
rate spring attachment means 163 is shown in Figure 8. 
The capsule catheter 161 consists of a flexible tubular 
member 166 formed of a suitable material such as pol- 
yethylene having an inside diameter ranging from .050 
to .080" (1 .27 mm to 2.03 mm) and an outside diameter 
ranging from .075 to 0.100" (1.91 to 2.54 mm). The 
tubular member 166 can have a suitable length as for 
example, 15-25 centimeters. The tubular member 166 
has a lumen 167 extending the length thereof and has 
proximal and distal extremities 168 and 169. A conven- 
tional Tuohy Borst adapter 171 is mounted on the proxi- 
mal extremity 168. A small capsule 172 formed of 
suitable material such as stainless steel is mounted on 
the distal extremity 1 69 of the tubular member 1 66. It 
can be of a suitable size, as for example a length of 10 
to 30 millimeters and an inside diameter of 4 to 6 millim- 
eters with a wall thickness ranging from .006 to .015" 
(0.150 to 0.381 mm). The capsule 172 is provided with 
an open end 173 through which the separate expanda- 
ble spring attachment means 163 is adapted to be 
inserted. 

The balloon catheter 162 as shown in Figure 7 con- 
sists of a flexible elongated tubular member 176 formed 
of a suitable material such as polyethylene and which 
serves as the balloon shaft and is provided with an out- 
side diameter ranging from 0.04 to 0.060" (1 .02 to 0.15 
mm) and an inside diameter ranging from 0.015 to 
0.030" (0.38 to 0.76 mm). An expandable balloon 1 77 is 
formed integral with the flexible elongate tubular mem- 
ber 176 near the distal extremity thereof. The balloon 
177 is formed of the same polyethylene material as the 
tubular member 176 and can have a diameter ranging 
from 6 to 12 millimeters and a length ranging from 1 to 
2 centimeters. A wye adapter 179 is mounted on the 
proximal extremity 181 of the flexible elongated tubular 
member 176. A Tuohy Borst adapter 182 is mounted on 
the main arm 183 of the wye adapter 1 79. A stop cock 
184 is mounted on the side arm 186 of the wye adapter 
179. 

An additional elongate flexible tubular member 188 
of a suitable material such as polyethylene is provided 
and extends from the Tuohy Borst adapter 182 through 
the lumen 189 provided in the tubular member 1 76 and 
through the balloon 1 77 where the distal extremity of the 
elongate flexible tubular of the member 1 88 is bonded to 
the distal extremity of the tubular member 176 to pro- 
vide an airtight seal for the balloon 177. The tubular 
member 1 88 is provided with a lumen 191 extending the 
length thereof as adapted to receive a guide wire 196 of 
a suitable size as for example, one having a diameter of 
0.457 mm (.018") so that the guide wire 196 can extend 
through the tubular member 176 and through the bal- 
loon 177 and extend beyond the distal extremity of the 
tubular member 1 76. The guide wire 1 96 is of a conven- 
tional type and is utilized for guiding the balloon catheter 
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as hereinafter described. A pair of spaced-apart radio- 
paque markers of a suitable material such as gold 
bands 198 are provided on the tubular member 188 
within the balloon 177. 

The coaxial annular space between the exterjor of s 
the tubular member 188 and the interior of the tubular 
member 176. serves as an annular balloon inflation pas- 
sage and is in communication with the side arm 186 so 
that the inflation and deflation of the balloon can be con- 
trolled by the stop cock 184. io 

The expandable spring attachment means 163 
shown in Figure 8 has a construction very similar to the 
expandable spring attachment means 126 and 127 
hereinbefore described. The expandable spring attach- 
ment means 1 63 is provided with a plurality of vees 201 is 
having apices 202 formed by coil springs 203 which 
have legs 204 and 206 expandable and contractibie 
within the plane of the vee. The vees 201 are configured 
in such a manner so that the apices 202 lie in only two 
spaced-apart parallel planes perpendicular to the longi- 20 
tudinal axis of the expandable spring attachment 
means, rather than the three planes disclosed for 
expandable spring attachment means 126 and 127. 
Hook-like elements 207 are bonded to the legs or struts 
204 or 206. The hook-like elements 207 are provided 25 
with hooks 208 which face outwardly of the expandable 
spring attachment means and in a direction towards the 
other end of the spring attachment means. Additional 
hook-like elements 209 are provided on the other end of 
the spring attachment means 163 by bonding the same 30 
by suitable means such as welding to the struts 204 and 
are provided with hooks 211 which face outwardly and 
extend in an opposite direction to the hooks 208, toward 
the other end of the spring attachment means. In this 
way it can be seen that the hooks 208 and 21 1 face in 35 
opposite directions, hooks 208 being angled slightly dis- 
tally and hooks 211 being angled slightly proximally, and 
serve to prevent distal and proximal migration of the 
graft leg 117 to which the expandable attachment 
means 1 63 is attached as hereinafter described. 40 

The expandable spring attachment means 163 is 
adapted to be compressed and mounted within the cap- 
sule 172 as shown particularly in Figure 6. Means is 
provided for pushing the expandable spring attachment 
means 163 out of the open end 173 of the capsule 172 45 
and consists of a stabilization button 216 which is 
formed on the balloon shaft or flexible elongate tubular 
member 1 76. The pusher member 21 6 can be formed in 
a suitable manner such as by forming a ring of longitu- 
dinally compressed polyethylene on the shaft 1 76. so 

Operation and use of the apparatus hereinbefore 
described for performing the method of the present 
invention for deploying an endo vascular graft having 
bifurcation may now be briefly described as follows. 

In conjunction with the diagrams which are set forth 55 
in Figures 9-19, let it be assumed that it is desired to 
repair an aneurysm in the abdominal aorta 222 close to 
or involving the aortic bifurcation 221 and possibly 


involving the left and right iliac arteries 223 and 224 in a 
human patient. In this example, the left iliac artery 223 
is referred to as the first iliac artery, and the right iliac 
artery 224 is referred to as the second iliac artery. Graft 
legs 116 and 117 are identified similarly. Initially the 
patient is prepared with either general, regional, or local 
anesthesia. A cut-down is performed in the left femoral 
artery as indicated by the opening 226 in the first leg 
223. Similarly, a cut-down or percutaneous access is 
performed in the right femoral artery as indicated by the 
opening 227 in the second leg 224. A guide wire 231 of 
a conventional type, as for example a guide wire having 
a diameter of .038" (0.97 mm), is introduced through the 
opening 226 in the left femoral artery 223 and then is 
passed over the aortic bifurcation 221 and down 
through the right artery 224 and out through the open- 
ing 227 in the right femoral artery. This procedure is 
accomplished in a conventional manner under fluoros- 
copy as shown in Figure 9. 

Thereafter as shown in Figure 10 the lead tube 151 
which is extending out of the distal extremity of the cap- 
sule 31 is threaded over the guide wire 231 extending 
out of the hole 226 in the first artery 223 and thence into 
the left cut-down or hole 226 and over the guide wire 
231 in the left artery, over the guide wire 231 in the aor- 
tic bifurcation 221 and then down the second artery 224 
through the right cut-down 227 so that the distal extrem- 
ity of the lead tube 151 extends for a substantial dis- 
tance out of the cut-down 227. During the time that the 
lead tube 151 is being advanced, the distal extremity of 
the guide wire 231 is caused to pass through the cut-out 
.154 so that the distal extremity of the guide wire 231 is 
accessible and can be held steady while the lead tube 
151 is advanced over it. 

Thereafter, the guide wire 231 can be pulled out by 
grasping the proximal extremity of the guide wire 231 
adjacent the cut-out 154 in the lead tube 151 and pulling 
out the guide wire 231 while holding the distal extremity 
of the lead tube 151 so as to prevent the lead tube 151 
from being pulled back into the cut-down 227. The distal 
extremity of the lead tube 151 is then clamped with a 
hemostat 236 as shown in Figure 1 1 to be sure that the 
lead tube 151 is not pulled back into the cut-down 227 
during future steps in the method of implantation of the 
graft of the present invention. The major deployment 
device 21 is then introduced into the left cut-down 226 
by first passing the balloon guide wire 91 and then the 
balloon 74 through the left cut -down 226 followed by the 
capsule 31, which is advanced to the position shown in 
Figure 1 1 by pushing on the tubular member 27. During 
the advancement, the operator may need to place gen- 
tle traction on the lead tube 151 to facilitate advance- 
ment of the capsule 31 toward the aortic bifurcation 
221 . When the capsule 31 reaches the aortic bifurcation 
221, it is necessary for the operator holding the lead 
tube 151 to permit more of the lead tube 151 to enter 
the cut-down 227 to permit further advancement of the 
capsule 31 up the aorta so that the distal spring attach- 
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ment means 126 of the graft 20 within the capsule 31 
can be positioned in a region which is 1-2 centimeters 
proximal of the proximal extremity of the aneurysm to be 
corrected by the graft 20 being deployed. As shown in 
Figure 12 the distal extremity of the capsule 31 is 
deployed well beyond the aortic bifurcation 221. As 
soon as the physician has determined that the capsule 
31 is in the proper position, the physician uses one hand 
to hold the control mechanism 36 while at the same time 
using the fingers of the other hand to rotate the knob 49 
and the pinion 47 to retract the rack member 42. This 
causes retraction of the tubular member 27 and the cap- 
sule 31 mounted thereon while the hypo tube 76 is 
retained in a stationary position by the collet 82 that is 
retained by the collet housing 83. As the capsule 31 is 
withdrawn, the stabilization button 106 carried by the 
tubular member 72 in engagement with the graft 20 as 
shown particularly in Figure 5 causes the graft 20 to be 
gradually ejected from the capsule 31 as the capsule 31 
is withdrawn. Upon continued retraction of the capsule 
31, the proximal expandable spring attachment means 
1 26 will clear the capsule 31 and will spring outwardly to 
cause the hooks 142 carried thereby to come into 
engagement with the aortic vessel wall proximal to the 
aneurysm to be repaired as shown in Figure 12. 

The physician, using one hand to hold the control 
mechanism 36, uses his other hand to release the collet 
82 in order to unlock the tube 76 by rotating the collet 
cover 84 relative to the control mechanism 36. The phy- 
sician repositions the hand not holding the control 
mechanism 36 so as to grasp the portion of the metal 
hypo tube 76 extending proximally of the control mech- 
anism 36. The hypo tube 76 is then pulled rearwardly or 
proximally. The balloon 74 is thereby drawn into the 
proximal extremity of the main body portion 1 12 of the 
graft 20 as shown in Figure 13 so that the intermediate 
portion of the balloon 74 is in general registration with 
the expandable spring attachment means 126. The bal- 
loon 74 is then inflated by supplying gas to the balloon 
inflation lumen by attachment of a syringe or other suit- 
able inflation means to the Luer fitting 88. Upon inflation 
of the balloon 74 the hooks 142 carried by the proximal 
expandable spring attachment means 126 are firmly 
seated circumferentially in the normal aortic wall proxi- 
mal to the aortic aneurysm. With the balloon 74 still 
inflated and firmly holding the proximal attachment 
means 126 against the aortic wall, the capsule 31 is 
then further retracted by holding tube 76 in fixed posi- 
tion relative to the patient with one hand and retracting 
the handle 36 with the other hand in order to expose the 
entire length of the second leg 117 as shown in Figure 
13. The capsule 31 is still further retracted to clear most 
of the first leg 116 as shown in Figure 14. As this is 
being accomplished, the second leg 1 17 of the graft 20 
is pulled down into the artery 224 by pulling on the lead 
tube 151 so that the entire length of the leg 117 of the 
graft 20 is disposed in the arterial vessel 224 and 
extends substantially below the bifurcation 221 and 


below the aneurysm which is to be repaired. Further 
retraction of the capsule 31 is accomplished by holding 
tube 76 fixed with one hand and retracting the handle 36 
with the other hand until the distal expandable spring 

5 attachment means 127 carried by the first leg 1 1 6 clears 
the capsule 31 and springs into engagement with the 
wall of the arterial vessel 223. It should be appreciated 
that during the foregoing procedures, the balloon 74 
remains inflated in the attachment means 126 to pre- 

10 vent any accidental dislodgement of the attachment 
means 126 during the removal of the capsule 31 and 
during the placement of the second leg 117 of the graft 
20 into the artery 224 by pulling on the lead line 151 . 
The balloon 74 is then deflated so that it is in a col- 

15 lapsed position and the balloon is withdrawn from the 
attachment means 1 26 into the first leg 117 until its 
intermediate portion is in registration with the attach- 
ment means 127. The balloon 74 is then reinflated to 
expand the hooks 142 of the attachment means 127 

20 into firm engagement with the arterial wall of the vessel 
223 as shown in Figure 15. 

After this has been accomplished, the balloon 74 is 
again deflated and is advanced up through the main 
body of the graft 112 and again into the attachment 

25 means 126. The balloon 74 is then reinflated as shown 
in Figure 16 and serves to hold the graft 20 in place 
while the procedures for securing the distal extremity of 
the second leg 1 1 7 are accomplished. It is likely in many 
instances that this step of again securing the proximal 

30 extremity of the graft by inflating the balloon in the 
attachment means 126 may be unnecessary. However 
to ensure that the graft 20 will not move after it has been 
deployed, as additional insurance, the balloon 74 can 
be positioned in the attachment means 126 and rein- 

35 flated. 

The minor deployment device 22 is next utilized. 
The guide wire 196 forming a part thereof is introduced 
through the cutdown 227 into the second artery 224 so 
that it extends into the second leg 117 of the graft 20 

40 and beyond the bifurcation. The balloon catheter 162 is 
threaded onto or advanced over the guide wire 1 96. The 
balloon catheter 162 is disposed within the capsule 
catheter 161 . The minor deployment device 22, with its 
balloon catheter 162 and capsule catheter 161, is 

45 advanced into the cutdown 227 while applying gentle 
traction to the lead tube 151 to keep the second leg 1 1 7 
of the graft 20 taut. The balloon 1 77 and the capsule 
172 are thus introduced into the second-leg 117. The 
capsule 1 72 is positioned so that when the expandable 

so spring attachment means 163 contained therein is 
deployed therefrom, the spring attachment means 163 
will be at the distal extremity of the second leg 117 of 
the graft 20 as shown in Figure 16. The expandable 
spring attachment means 163 is then forced out of the 

55 capsule 1 72 by the physician using one hand to grasp 
the wye adapter 1 79 and hold it in a fixed position rela- 
tive to the patient and using the other hand to grasp the 
Tuohy Borst adapter 171 and gradually withdraw the 
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same to retract the capsule 1 72 from over the expanda- 
ble spring attachment means 163 which is held in the 
desired position by the stabilization button 216 carried 
by the tubular member 176. As soon as the expandable 
spring attachment means 163 clears the capsule 172 it 5 
will spring out with one row of hooks 208 moving into 
engagement with the distal extremity of the second leg 
117 and with the other row of hooks 211 moving into 
engagement with the wall of the arterial vessel 224: 
Alternatively the capsule 1 72 is positioned so that when 10 
the expandable spring attachment means 163 con- 
tained therein is displaced therefrom, the expandable 
spring attachment means 163 is disposed within the 
second leg 1 1 7 so that both rows of hooks 208 and 21 1 
move into engagement with the distal extremity of the 75 
leg 1 17 and engage the wall of the vessel 224. 

In order to firmly implant the hooks 208 and 21 1 of 
the expandable spring attachment means 163, the bal- 
loon 177 in its deflated condition is brought down into 
the attachment means 163 so that its intermediate por- 20 
tion is disposed within the attachment means 163. This 
is accomplished by pulling on the wye adapter 179 
which applies a pulling force to the tubular member 1 76 
to pull the balloon 1 77 towards the distal extremity of the 
leg 1 1 7 of the graft 20 while at the same time withdraw- 25 
ing, if so desired, the capsule catheter 161 by pulling on 
the adapter 171 which applies a pulling force to the 
tubular member 166. As soon as the balloon 177 is in 
the proper position, the balloon 177 is inflated by suita- 
ble inflation means as, for example, a syringe attached 30 
to the stop cock fitting 1 84 and inflating the balloon 177 
to the desired pressure to force the hooks 208 and 21 1 
firmly into the distal extremity of the leg 117 of the graft 
20 and the arterial vessel 224. 

After the inflation of the balloon 177 has been 35 
accomplished, the balloon 177 can be deflated by 
removing the syringe and opening the stop cock 184. 
The balloon catheter 162 and the capsule catheter 161 
then can be removed through the cutdown 227 so that 
all that remains is the lead tube 1 51 extending through 40 
the cutdown 227. The lead tube 151 is cut distal to the 
knot 148 in the vicinity of the necked down section 153 
and the lead tube 151 is pulled off of the pull line 146. 
One end of the Nylon™ pull line 146 is then grasped to 
pull out the Nylon™ pull line 146 by having the free end 45 
travel up into the cutdown 227 and pass through the dis- 
tal extremity of the leg 117 of the graft 20. It is then 
removed in its entirety through the cutdown 227. The 
right cutdown 227 is then repaired. Following that, the 
balloon 74 is deflated. The hypo tube 76 is retracted rel- so 
ative to the control mechanism 36 to move the balloon 
into engagement with the capsule 31. The collet 82 is 
then locked onto the hypo tube 76 by turning the knob 
84 relative to the control mechanism 36. The control 
mechanism 36 is then withdrawn to remove the capsule ss 
catheter 27, the balloon catheter shaft 72, and the bal- 
loon 74 through the cutdown 226. The left cutdown 226 
is then repaired. This completes the steps for deploy- 


ment of the graft 20 across an aortic bifurcation to repair 
an aneurysm. The patient can then be brought out of 
general anesthesia if employed. 

It should be appreciated that the graft having bifur- 
cation can have legs of various lengths depending upon 
the type of aneurysm which is to be repaired. For exam- 
ple, one leg can be longer than the other. The legs can 
both be short in cases in which the aneurysm has a 
short distal aortic neck and does not include the iliac 
arteries. They would be longer in aneurysms which 
involve the iliac arteries as well. It is generally desirable 
that the graft extend at least one centimeter beyond the 
most distal portion of the most distal aneurysm in the 
vessels. 

From the foregoing it can be seen that there has 
been provided a graft having a bifurcation in which the 
main body of the graft as well as the legs are firmly 
attached in the arterial vessels so that they accidentally 
cannot become dislodged from the location in which 
they are fixed in the arterial walls. The method which is 
utilized for deploying the graft with legs is relatively sim- 
ple and can be accomplished within a relatively short 
period of time. The major and minor deployment 
devices which are utilized in the procedure are con- 
structed in such a manner that they are easy to utilize 
with a minimum of training. The use of a folded-over 
second leg of the graft in the capsule makes it unneces- 
sary to move the main body of the graft as high in the 
aorta as would be otherwise necessary in order to per- 
mit the second leg of the graft to clear the aortic bifurca- 
tion to thereby permit the second leg to be placed in the 
second iliac artery. Thus, the risk incurred by moving 
the graft and its capsule and any associated debris past 
the renal arteries located well above the aortic bifurca- 
tion is greatly reduced thereby reducing the chance of 
occluding the renal arteries and causing embolization to 
the renal arteries. 

Claims 

t. An endovascular graft (20) for intraluminal place- 
ment proximate the aortic bifurcation of a patient to 
repair an aortic aneurysm, the graft (20) compris- 
ing: a main tubular body (112); first and second 
tubular legs (116, 177) joined to the main tubular 
body (112) in a bifurcation (114), the main tubular 
body (112) and the first and second tubular legs 
(116, 117) being formed of a flexible, surgically 
implantable material and having respective first, 
second and third openings (113, 1 18, 119) therein 
in communication with each other; and first expand- 
able attachment means (126) secured to the main 
tubular body (112) adjacent the first opening (113). 
characterised in that prior to said intraluminal place- 
ment the graft (20) comprises only one further 
expandable attachment means (127) secured to the 
first tubular leg (116) adjacent the second opening 
(118). 
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An endovascutar graft (20) as claimed in claim 1 , 
wherein each of said first and further expandable 
attachment means (126. 127) includes a self- 
expanding spring means having a plurality of hooks 
(141) which forcibly engage the patient's vascula- 5 
ture when the spring means self-expands. 

An endovascutar graft (20) as claimed in claim 2, 
wherein said spring means (126, 127) has a low- 
profile collapsed diameter permitting free move- 10 
ment in the vasculature and, after it self-expands, 
an expanded diameter that is substantially the 
same as or larger than the inside diameter of the 
patient's vasculature thereby creating a substan- 
tially fluid-tight seal. 15 

An endovascular graft (20) as claimed in claim 3, 
wherein said spring means (1 26, 127) are formed of 
a plurality of vees (131) arranged around a central 
axis, each vee (1 31 ) being formed with a respective 20 
helical coil spring (133) to yieklably urge the legs 
(134, 136) of the vee (131) outwardly and each vee 
(131) having a respective hook-like element (141) 
provided at its apex (132). 

25 

An endovascular graft (20) as claimed in any one of 
the preceding claims, wherein the graft (20) further 
comprises a pull line (146) removeably connected 
to the second tubular leg (1 1 7). 

30 

An endovascular graft (20) as claimed in claim 5, 
wherein said pull line (146) includes a single line 
which is looped through said material forming the 
second tubular leg (117) and a knot (148) formed in 
said pull line (1 46) remote from said leg (1 1 7). 35 

An endovascular graft (20) as claimed in claim 6 
and further including a flexible tubular member 
(151) extending over said pull line (146) into a 
region in close proximity to the second tubular leg 40 
(117), and means (153) carried by the tubular mem- 
ber (151) engaging the knot (148) to prevent the 
tubular member (151) from accidentally being 
removed from the pull line (146), the flexible tubular 
member (151) having an aperture (154) therein. 45 

An endovascular graft (20) as claimed in any one of 
the preceding claims, wherein the main tubular 
body (112) includes a plurality of longitudinally 
spaced apart radiopaque marker means (121) so 
mounted thereon. 

An endovascular graft (20) as claimed in any one of 
the preceding claims, wherein a plurality of longitu- 
dinally spaced apart radiopaque markers (121) are ss 
carried by each of said first and second tubular legs 
(116, 117). 


10. An endovascular graft (20) as claimed in any one of 
the preceding claims, wherein said first and second 
tubular legs (116, 117) are of substantially the 
same length. 

11. A set comprising a endovascular graft (20) as 
claimed in any one of the preceding claims and a 
third expandable attachment means (127) to be 
secured to the second tubular leg (117) adjacent 
the third opening (119) after intraluminal placement 
of the graft (20). 

Patentanspruche 

1. GefaBimplatat (20) fur intraluminale Anordnung 
nahe der Aortenbifurkation eines Patienten zum 
Reparieren eines Aortenaneurysmas, wobet das 
Implantat (20) umfaBt: 

einen rohrfOrmigen HauptkOrper (112); 
einen ersten und einen zweiten rohrfOrmigen 
Schenkel (116. 117). die mit dem rohrfOrmigen 
HauptkOrper (1 12) in einer Verzweigung (114) 
verbunden sind, wobei der rohrfOrmige Haupt- 
kOrper (112) und der erste und der zweite rohr- 
fOrmige Schenkel (116, 117) aus einem 
flexiblen. chirurgisch implantierbaren Material 
gebildet sind und eine erste, zweite bzw. dritte 
Offnung (113, 118. 119) im Implantat aufwei- 
sen, die miteinander in Verbindung stehen; und 
ein erstes expandierbares Befestigungsmittel 

(126) . das benachbart der ersten Offnung 
(1 1 3) am rohrfOrmigen HauptkOrper (1 1 2) gesi- 
chert ist, 

dadurch gekennzeichnet, daft das Implantat 
(20) vor der intraluminalen Anordnung nur ein 
werteres expandierbares Befestigungsmittel 

(127) umfaBt, das benachbart der zweiten Off- 
nung (118) am ersten rohrfdrmigen Schenke 
(116) gesichert ist. 

2. GefaBimplantat (20) nach Anspruch 1 , bei dem das 
erste und das wertere expandierbare Befestigungs- 
mittel (126. 127) jeweils ein selbsttatig expandie- 
rendes Federmittel mit einer Mehrzahl von Haken 
(141) umfaBt, die zwangsweise mit dem GefaBsy- 
stem des Patienten eingreifen. wenn das Federmit- 
tel selbsttatig expandiert. 

3. GefaBimplantat (20) nach Anspruch 2. bei dem die 
Federmittel (126, 127) einen geschrumpften Durch- 
messer mit Weinem Querschnitt aufweisen, der 
eine freie Bewegung im GefdBsystem ermOglicht. 
und nach selbsttatiger Expansion einen expandier- 
ten Durchmesser, der im wesentlichen gleich Oder 
grOBer als der Innendurchmesser des GefaBsy- 
stems des Patienten ist. wodurch eine im wesentli- 
chen fluiddichte Dichtung erzeugt wird. 
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4. GefaBimplantat (20) nach Anspruch 3, bei dem die 
Federmittel (126. 127) von einer Mehrzahl von Vs 
8131) gebildet sind, die urn eine zentrale Achse 
angeordnet sind, wobei jedes V (131) mit einer 
jeweiligen gewundenen Schraubenfeder (133) aus- 5 
gebildet ist, urn die Schenkel (134, 136) des Vs 
(131) nachgiebig nach auBen zu drucken, und 
wobei jedes V (131) ein an seinem Scheitel (132) 
vorgesehenes jeweiiiges hakenartiges Element 
(141) aufweist. 10 

5. GefaBimplantat (20) nach einem der vorangehen- 
den Anspruche, bei dem das Implantat (20) ferner 
eine mit dem zweiten rohrfdrmigen Schenkel (117) 
entfernbar verbundene Zugleine (146) umfaBt. 15 

6. GefaBimplantat (20) nach Anspruch 5, bei dem die 
Zugleine (146) eine einzelne Leine umfaBt. die 
durch das den zweiten rohrfdrmigen Schenkel 
(117) bildende Material schlaufenfGrmig veriauft, 20 
sowie einen Knoten (148), der entfernt vom Schen- 
kel (117) in der Zugleine (146) gebildet ist. 

7. GefaBimplantat (20) nach Anspruch 6. ferner 
umfassend ein flexibles rohrfGrmiges Element 25 
(151), das sich uber die Zugleine (146) in einen 
Bereich in enger Nahe zum zweiten rohrfOrmigen 
Schenkel (117) erstreckt. sowie mit dem Knoten 
(148) in Eingrrff stehende, durch das rohrfdrmige 
Element (151) getragene Mittel (153) zum Verhin- 30 
dem, daf3 das rohrfOrmige Element (151) verse- 
hentlich von der Zugleine (146) entfernt wird, wobei 
das flexible rohrfdrmige Element (151) eine Off- 
nung (1 54) aufweist. 

35 

8. GefaBimplantat (20) nach einem der vorangehen- 
den Anspruche, bei dem der rohrfOrmige HauptkGr- 
per (112) eine Mehrzahl von in Langsrichtung 
beabstandeten radiopaquen Markiermrtteln (121) 
umfaBt, die hierauf angebracht sind. 40 

9. GefaBimplantat (20) nach einem der vorangehen- 
den Anspruche, bei dem sowohl der erste als auch 
der zweite rohrfdrmige Schenkel (116, 117) eine 
Mehrzahl von in Langsrichtung beabstandeten 45 
radiopaquen Markierungen (121) tragi 

10. GefaBimplantat (20) nach einem der vorangehen- 
den Anspruche, bei dem der erste und der zweite 
rohrfOrmige Schenkel (116, 117) im wesentlichen so 
die gleiche Lange aufweisen. 

11. Set umfassend ein GefaBimplantat (20) nach 
einem der vorangehenden Anspruche und ein drit- 

tes expandierbares Befestigungsmrttel (127), das 55 
nach intraluminal Anordnung des Implantats (20) 
am zweiten rohrfOrmigen Schenkel (117) benach- 
bart der dritten Offnung (1 19) sicherbar ist. 


Revendications 

1. Greffe endovasculaire (20) destin^e a une mise en 
place intraluminale au voisinage de la bifurcation 
de I'aorte d'un patient afin de sparer un anGvrisme 
aortique, ladite greffe (20) comprenant : un corps 
tubulaire principal (112) ; une premiere et une 
deuxteme branche tubulaire (116, 177) relives au 
corps tubulaire principal (112) en faisant une bifur- 
cation (114), le corps tubulaire principal (112) et les 
premiere et deuxteme branches tubulaires (116, 
117) etant form6es dans un materiau so up I e 
implantable chirurgicalement et possedant respec- 
tivement des premiere, deuxi&me et troisieme 
ouvertures (1 13, 1 18, 1 19) communiquant les unes 
avec les autres ; et un premier moyen de fixation 
dilatable (126) fix£ au corps tubulaire principal 
(1 12) au voisinage de la premiere ouverture (113), 
caract6ris£e en ce que, avant ladite mise en place 
intraluminale, la greffe (20) comprend seulement un 
autre moyen de fixation dilatable (127) fixe a la pre- 
miere branche tubulaire (116) au voisinage de la 
deuxi&me ouverture (118). 

2. Greffe endovasculaire (20) selon ta revendication 1 , 
dans laquelle chacun desdits premier et autre 
moyens de fixation dilatables (126. 127) comprend 
un moyen de ressort auto-dilatable possedant une 
plurality de crochets (141) qui viennent en prise a 
force dans les vaisseaux sanguins du patient lors- 
que le moyen de ressort se dilate automatique- 
ment. 

3. Greffe endovasculaire (20) selon la revendication 2, 
dans laquelle lesdits moyens de ressort (126, 127) 
ont un diamatre non dilate avec un profit bas per- 
mettant le libre d6placement dans les vaisseaux 
sanguins et, aprgs dilatation automat ique, un dia- 
metre dilate qui est sensiblement 6gal ou sup6rieur 
au diarrtetre interieur du vaisseau sanguin du 
patient. cr6ant ainsi un joint sensiblement 6tanche 
aux f luides. 

4. Greffe endovasculaire (20) selon la revendication 3, 
dans laquelle lesdits moyens de ressort (126, 127) 
sont formes d une plurality de V (131) disposes 
autour d'un axe central, chaque V (131) 6tant forme 
respectivement d un ressort rtelicoidal (133) ser- 
vant a forcer les branches (134, 136) du V (131) a 
smarter 6lastiquement vers I'exterieur et chaque V 

(131) possedant respectivement un 6tement sem- 
blable a un crochet (141) prgvu a son sommet 

(132) . 

5. Greffe endovasculaire (20) selon Tune quelconque 
des revendications pr6c6dentes, dans laquelle la 
greffe (20) comprend en plus une ligne de traction 
(146) reltee de manure amovible a la deuxteme 
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branche tubulaire (117). 

6. Greffe endovascutaire (20) selon la revendication 5, 
dans taquelle ladite ligne de traction (146) com* 
prend une ligne simple entitle en boucle dans ledit s 
materiau formant ta deuxieme branche tubulaire 
(117) et un noeud (148) form6 dans ladite ligne de 
traction (146) a distance de ladite deuxieme bran- 
che (11 7). 

10 

7. Greffe endovasculaire (20) selon la revendication 6, 
comprenant en plus un 6l6ment tubulaire souple 
(151) qui s'6tend sur ladite ligne de traction (146) 
dans une region au voisinage imm6diat de la 
deuxieme branche tubulaire (117), ainsi que des is 
moyens (153) port6s par T6l6ment tubulaire (151) 

et venant en prise avec le noeud (1 48) at in d'empS- 
cher que I'6l6ment tubulaire (151) sort retire acci- 
dentellement de la ligne de traction (146), I'6l6ment 
tubulaire souple (151) poss&iant une ouverture 20 
(154). 

8. Greffe endovasculaire (20) selon I'une quelconque 
des revendications pr£c6dentes, dans laquelle une 
plurality de moyens de marquage radiopaques 25 
espac6s longitudinalement (121) sont months sur 

le corps tubulaire principal (1 1 2). 

9. Greffe endovasculaire (20) selon Tune quelconque 
des revendications pr6c6derrtes, dans laquelle cha- 30 
cune desdites premiere et deuxieme branches 
tubulaires (116, 117) porte une plurality de mar- 
queurs radiopaques espac£s longitudinalement 
(121). 

35 

10. Greffe endovasculaire (20) selon I'une quelconque 
des revendications pr6c6dentes, dans laquelle les- 
drtes premiere et deuxieme branches tubulaires 
(116, 1 17) ont sensiblement la m§me longueur. 

40 

11. Ensemble comprenant une greffe endovasculaire 
(20) selon Tune quelconque des revendications 
pr6c6dentes et un troisi£me moyen de fixation dila- 
table (127) destine & se fixer sur la deuxieme bran- 
che tubulaire (117) au voisinage de la trot si ^me 45 
ouverture (119) apr^s la mise en place intralumi- 
nal de la greffe (20). 
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ein europaisches Patent 
fur die in der Patentschrift 
bezeichneten Vertrags- 
staaten erteilt worden ist. 


It is hereby certified that 
a European patent has 
been granted in respect of 
the invention described in 
the annexed patent specifi- 
cation for the Contracting 
States designated in the 
specification. 
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delivre pour I'invention 
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de brevet ci-joint, pour 
les Etats contractants 
designes dans le 
fascicule de brevet. 
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